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Criteria for design 

 Target pollutants concentrations

 Air Quality Neutral / Positive

 Ventilation rates 

Pollutant concentrations 

 Ventilation strategy  - Informed by 
advanced dispersion modelling and/or 
monitoring

Early design input  

 Urban design 

 Building geometry & density  

 Green infrastructure

Air Quality – Design Considerations and Solutions

Final Approach

 Materials selection

 Filtration selection

 pre-occupancy and operational 
indoor air quality testing 

 Further guidance



Criteria for design



Target levels 

 National Air Quality Objectives (legal targets)

 World Health Organisation - guidance on acceptable levels

 Part F

 Other voluntary schemes – e.g. BREEAM, the WELL Building 
Standard

 AirRated offer indoor air quality benchmarks

 RESET

 WHO levels are lower than HSE levels for occupational health

 ASHRAE – atmospheric corrosivity

BESA publication HW002: Guide to good practice: Indoor air 
quality  for health and well-being - includes a table of 
recommended levels of common contaminants that is a useful 
benchmark for IAQ

BESA guidance:

https://www.thebesa.com/indoor-air-quality/?platform=hootsuite

Criteria for Design



Building Regulations Part F – Ventilation –

© Philip Vile

Ventilation rates – listed in Part 
F of Building Regs



Design for Air Quality Neutral, Air Quality Positive

“The Air Quality Positive approach aims to maximise 
benefits to local air quality in and around a large-scale 
development sites and masterplan area while also 
minimising exposure to existing sources of poor air quality. 
It requires planners, designers, architects and air quality 
experts to demonstrate what measures have been taken 
during the design stages to achieve the best possible 
outcomes for air quality”. Mayor of London  
https://www.london.gov.uk/what-we-do/planning/implementing-london-plan/london-plan-guidance/air-
quality-positive-aqp-guidance

Air Quality Neutral is a term for developments that do not 
contribute to air pollution beyond allowable benchmarks. 
Considers building and transport emissions associated with 
the Proposed development  

Achieving AQ Neutral directly links to sustainability 
goals. 



CIBSE, BRE & IAQM Indoor Air Quality Guidance



2017 - Performance in Use – Measuring Productivity



One Carter Lane - Europe 1st WELL Certified project



Measuring and predicting concentrations



• Placement

• Monitoring period 

• Parameters 

• Monitoring Equipment 

• Interpreting results

Monitoring Air Quality – Ambient



Indoor Air Quality Monitoring

Monitoring- Cundall Capabilities
Parameter AWAIR Zephyr Sampling 

Tubes

CO2   

NO2 x  

PM10 x  x

PM2.5   x

O3 x  

TVOC   

Formaldehyde x x 

Humidity   x

Temperature   X

Earthsense 
Zephyr

AWAIR

Sampling 
Tubes

Zephyrs can also monitor PM1, SO2 and H2S



Cundall 



Indoor Air Quality Monitoring 

Recent Projects
Colocation of PM2.5 monitor with 
Birmingham’s ambient monitoring 
network and Awair sensors



AirRated



RESET 



Atmospheric corrosivity



Early building design input



Modelling to inform ventilation strategy

Mitigation Strategies:

Selly Oak Case Study

• Building / Façade Position  

• Location of habitable rooms

• Natural / mechanical ventilation
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Urban building density -

• Building ‘downwash’

• ‘Street Canyon’ effects

Building Geometry

Source; 
https://en.wikipedia.org/wiki/Urban_canyon#/media/File:42nd_Street_in_Tu
dor_City.jpg

Source: https://www.researchgate.net/figure/Urban-street-canyon-model-20_fig3_281746892



 Dispersion modelling to predict 
impact at on-site air intakes, as 
well as on-site and off-site areas 
of receptor sensitivity

In accordance with BREEAM Hea02: 

 For air conditioned and mixed-
mode buildings, that air intakes 
and exhausts are to be located at 
least 10m apart to minimise 
recirculation and intakes are to 
be located over 20m from 
external sources of pollution. 

 For naturally ventilated areas: 
openable windows/ventilators will 
be over 10m horizontal distance 
from sources of external 
pollution, including any building 
related air exhausts. 

Considerations for placement of air intakes



Masterplanning and landscape design

Air Quality design mitigation:
 Reduce emissions –

 Transport- facilitate active transports, provide links to public transport, electric car charging points 
 Energy design – discourage combustion, including wood. 

 Extend – increase distance between source and receptors (including air intakes for mechanical ventilation)
 Actual distance or effective distance – barriers force polluted air to take a longer path or via a 

heterogeneous surface that creates eddies and encourages mixing
 Protect – separate vulnerable people from pollution (outside hospitals, schools, at bus stops)

Source: University of Birmingham, http://epapers.bham.ac.uk/3493/1/WM-Air_Design_Charter.pdf



Final approach



• Panel filters

• Bag filters

• HEPA

• Carbon gas filters

As well as air quality conditions, consideration needs to be made regarding: 

• installation feasibility and appropriateness; 

• lifecycle and maintenance costs; and

• correct installation. 

Filtration

Photo source: BESA



Healthy Materials

• Advise on selection of materials

• Operational use and impact of 
certain practices and products on 
indoor air quality.

WELL promotes strategies to 
reduce or minimise sources of 
indoor air pollution.
• Air quality testing
• Materials selection
• Ventilation and filtration
• Moisture control
• Maintenance and operations 
• Constructions processes



 Support research project WM-Air Uni 
of Birmingham

 Keen to keep in the loop with updates 
in research, innovation

Evolving consultancy advice
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Any questions?

Jenny Carrington
Principal Air Quality Consultant
0121 389 8725
j.carrington@cundall.com


